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(57) Abstract 

An absorbent article (20), such as a 
diaper, sanitary napkin, incontinence guard 
or like article, including longitudinally and 
transversely extending edges, a bottom liq- 
uid-impermeable sheet, an absorbent sheet, an 
upper liquid-impermeable sheet which in one 
embodiment has at least one longitudinally ex- 
tending liquid barrier (14) fastened along or 
adjacent the longitudinal edge of the article 
which in another embodiment also includes 
an upper liquid-impermeable sheet including 
at least one aperture for register with the anus 

and the urethra orifice of a wearer, wherewith elastic liquid barriers fastened around said aperture or apertures. The web-like element (14) 
is intended for use as a liquid barrier and includes an elongated, essentially inelastic material (18) and an elongated band or ribbon like 
elastic device (15) fastened in a stretched state to the essentially inelastic material (18) so as to pucker the inelastic material and such that 
a longitudinal part (17) of the elastic device (15) remains free. The use of the web-like element as a liquid barrier in an absorbent article. 
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A WEB-LIKE ELEMENT INTENDED FOR USE AS A LIQUID BARRIER 

IN ABSORBENT ARTICLES 



BACKGROUND 

The present invention relates to a web-like element intended for use as a liquid 
barrier in absorbent articles, such as diapers, sanitary napkins, incontinence guards 
or like articles, and to an absorbent article that includes a liquid barrier formed by 
said element, and to the use of said element as a liquid barrier in an absorbent 
article. 

An absorbent article includes, among other things, a bottom liquid-impermeable 
sheet, or backing sheet, an absorbent layer disposed on said backing sheet, and a top 
liquid-permeable surface sheet that is intended to lie proximal to the wearer in use. 
When the absorbent article concerned is a diaper or an incontinence guard, the 
article will also include flexible side flaps that extend laterally beyond the 
absorbent body on both sides thereof and elastic devices that extend longitudinally 
along the free side-edges of the side-flaps at least within that part of the absorbent 
body which forms the crotch part of the article in use, said flaps and elastic devices 
enabling the absorbent article to be fitted to the wearer. These elastic devices 
function as leg elastic when the article is worn and are intended to seal around the : 
wearer's thighs and also to shape the article. Thus, when the article is donned, the 
elastic devices will be stretched and hold the side flaps thightly against the 
wearer.The flexible side-flaps form tightening or sealing edges and have the 
additional function of preventing liquid, and possibly faeces, from leaking-out at the 
edges, in other words they form barriers. 

As an added safeguard against the leakage of liquid from the side-edges of an 
article, a number of absorbent articles also include additional, inner liquid-barriers 
or cuffs fastened in the proximity of the longitudinal edges of the article concerned. 
The purpose of the liquid barrier is to prevent liquid from leaking out at the edges of 
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the absorbent article, and possibly also to prevent the escape of solids, such as 
faeces. This second or additional, liquid barrier is placed inwardly of the leg elastic, 
*i!€> inwardly of the outer liquid 'barrier^ and is comprised of an essentially liquid- 
impermeable material, for instance a nonwoven material. The liquid barrier 
comprises a web of material whose one longitudinally extending edge is attached to 
^the absorbent article and the other, free-edge of which is intended to lie against the 
wearer's skin. The free edge is elastically puckered or gathered together with the aid 
of an elastic element, such as a rubber, thread that is folded-in in the edge of the 
web. When the leg elastic on the absorbent article is stretched and the article 
fastened on the wearer, the elastic element of the liquid barriers will also be 
stretched, thereby raising the barriers up. The elastic element of the barriers will 
hold the barrier edges under tension against the wearer. Examples of diapers that 
■include liquid barriers are found, for instance, in SE-T3-0 264 238 and GB-A-2 188 
532. 

EP-A1-0 534 488 describes sealing gaskets which are preformed to extend outward 
from the central part of an absorbent article, which is illustrated by a sanitary napkih 
in the description of the preferred embodiment. The gaskets may be formed by 
looping a strip of material, such as a non-woven material, so as to form a compliant 
cuff which bears against the user's body in a comfortable manner. In one 
embodiment the gaskets are attached directly to the edges of the absorbent article, 
one edge of the gasket strip is attached to the upper sheet of the absorbent article 
and the other edge to the lower sheet. The looping of the material form cavitities for 
imparting compliancy and stability to the gaskets and the looping may also enclose 
elastic elements that are placed in tension when applied to the article so as to impart 
an arcuate shape to the article. 

In another embodiment the gasket material is an elastic material which is attached to 
the longitudinally edges of the sanitary napkin. The material is placed in tension 
when applied to the sanitary napkin. The purpose of doing so is to impart an arcuate 
shape to the article. 
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The sanitary napkin is placed in a panty crotch during use and is pressed against the 
wearer by the force from the panty. Thus, the force applied from the sanitary napkin 
against the wearer is indirectly caused by pressure from the panty. The gasket 
embodiments including elastic elements do not cause the force against the body of 
the wearer. The purpose of the elastic elements are, if they are used, to impart an 
arcuate shape. This differs from the diaper or incontinence guard according to the 
invention with a barrier element including an elastic device, wherein the barrier 
element will get stretched against the wearer during use and thereby creating a 
liquid barrier with a good sealing effect. It is the body of the user which makes the 
elastic device in the barrier to get tensioned. 

Another type of barrier in an absorbent article is described in EP-A2-0 357 298. 
This article includes a bottom liquid-impermeable sheet, or backing sheet, an 
absorbent layer which is covered by a liquid-permeable casing, and an upper, or top, 
liquid-permeable sheet that is intended to lie proximal to the wearer in use. The 
shape and size of the upper sheet are roughly the same as the shape and size of the 
bottom sheet, and the upper sheet includes an aperture through which faeces and 
possibly urine can pass. The opening is formed in the sheet so that it will be located 
in the vicinity of the anus when the article is in use. A faeces accommodating 
pocket is formed between the upper sheet and the absorbent layer. The upper sheet 
has a band or ribbon of elastic material fastened longitudinally along the absorbent 
article, so as to cause the edges of said aperture to seal between the pocket and the 
wearer and to prevent faeces from coming into contact with the wearer's skin. 

In the case of diapers that include liquid barriers or cuffs, the barrier will be 
positioned so as to lie against the wearer's thighs and buttocks, such as to prevent 
leakage in these areas. Each urine discharge will deliver a certain volume of liquid 
to the article. Because of the delay before this urine is able to penetrate through the 
upper sheet and be absorbed in the absorbent layer, a certain amount of urine will 
"float" in the absorbent article, on top of the surface sheet. It is this volume of urine 
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that the barrier is intended to contain at the edges of the absorbent article. Cuffs can 
• also be used on sanitary napkins, for instance. 

It has been found, however, that this barrier is not completely proof against leakage 
-and ttiat liquid is able to escape at the elastically puckered edge that lies against the 
: ' wearer's skin. Because the bairier edge that lies against the wearer's skin is 
puckered, there form at the contact surface between the barrier and the wearer's skin 
*small ! through-penetrating pores or passageways through which liquid is able to 
escape. If the barrier is extended, i.e. stretched, to a greater extent, the barrier will 
be puckered to a lesser degree. As a result, the through-passing pores will be smaller 
and a higher liquid pressure, breakthrough pressure, will be required before the 
barrier begins to leak. The barrier wUl, however, then be stretched.hard against the 
wearer's thighs, which causes discomfort and reduces flexibility as the wearer 
moves. 

The object of the present invention is to solve this problem. 
SUMMARY OF THE INVENTION 

The present invention relates to a web-like element that includes an elongated, 
essentially non-elastic material and an elongated, web-like elastic device having two 
longitudinally extending edges, wherein the elastic device is attached to the 
essentially non-elastic material such that a longitudinal part of the elastic device is 
free. The web-like element is intended for use as a liquid barrier in an absorbent 
article, and is attached to the essentially inelastic material whilst in a stretched state, 
so as to pucker said inelastic material. The free part of the elastic device will 
suitably have a generally smooth surface both in a relaxed and a stretched state. 

The invention also relates to an absorbent article that includes longitudinally 
extending and transversely extending edges, a bottom liquid-impermeable sheet, an 
absorbent layer, an upper liquid-permeable sheet which is intended to lie proximal 
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to the wearer in use, and on each side of the centre line of the upper sheet at least 
one longitudinally extending liquid barrier which is comprised of a substantially 
liquid-impermeable material and which is attached along or adjacent to the 
longitudinal edge of the article and includes a free, stretchable edge that is intended 
to Jie proximal to the wearer in use, wherein the liquid barrier includes an 
elongated, web-like elastic device that has two longitudinally extending edges and 
includes a longitudinally extending free part which forms the stretchable edge and 
which is intended to lie against the wearer in use. The liquid barriers are attached 
along or adjacent to the longitudinal edges of the article, and optionally also 
adjacent the two transversal edges thereof 

The invention also relates to an absorbent article that includes a bottom liquid- 
impermeable sheet which is intended to lie distal from the wearer in use, an 
absorbent layer, a liquid-permeable sheet disposed on top of said absorbent layer, 
and an upper liquid-impermeable sheet which is intended to lie against the wearer in 
use and which includes elastic for shaping the article to the shape of the wearer's 
body. The upper sheet includes at least one aperture for location in register with the 
anus and the urethra orifice of the wearer. The upper liquid-impermeable sheet also 
includes liquid barriers attached around said aperture or apertures in the 
aforedescribed manner. 

The invention also relates to the use of an inventive element as a liquid barrier in 
absorbent articles. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention will now be described in more detail with reference to particular non- 
limiting embodiments thereof and also with reference to the accompanying 
drawings, in which 



Fig. 1 illustrates a diaper that includes conventional liquid barriers. 
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! *;Fig. la is an enlarged, exploded cross-sectional view of the part I .in Fig. 1 of a 
typical web-like element. 

> Figs, . lb, c, d??e, f and g illustrate different embodiments of an inventive.. web-like 
: 'element, corresponding to an enlarged cross-sectional view of the part I in Fig. 1. 

?Fig. 2iis a comparison diagram of respective calculated and measured breakthrough 
pressures at different available elongation or stretch factors of a conventional liquid 
barrier. 

Fig. 3 illustrates how a liquid barrier in the absorbent article will lie against the skin 
of thewearer, in accordance with one embodiment of the invention. 

Fig. 4 is a photograph of a three-ply film stretched to 150%, said photograph being 
taken with a scanning electron microscope and enlarged 300 times. 

Figs. 5 and 6 are photographs of one embodiment of an inventive liquid barrier 
taken with a scanning electron microscope, there being used a three-ply film similar 
to that used in the photograph shown in Fig. 4. The liquid barrier lies against 
Plexiglas at a respective available elongation of 50 and 0%. The photographs are 
taken with a 5% inclination to the Plexiglas. 

Figs. 7a, 7b illustrate measuring equipment used to determine the leakage pressure 
or breakthrough pressure. 

Fig. 7c is an outline view of a measuring process using the equipment shown in 
Figs. 7a, b. 



Fig. 8 illustrates schematically a pore formed between a liquid barrier and PlexigL 
and illustrates the principle of determining the radius r. 
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Figs. 9a, 9b illustrate the principle in which available elongation or stretch is 
calculated. 

Figs. A-E are photographs taken with a scanning electron microscope of a 
conventional liquid barrier from a diaper produced by Kimberly-Clark, and 
designated Huggies, with the standing gather resting against curved Piexiglas. The 
photographs are taken at an_available elongation of 10, 20, 30, 40 and 50% 
respectively. 

Figs. Aa-Ea are views corresponding to the photographs in Figs. A-E. 

Figs. 10-12 are photographs taken with a scanning electron microscope of one 
embodiment of an inventive liquid barrier in which elastic film was used The 
photographs correspond to the photographs shown in Figs. 5 and 6 and are enlarged 
130 times with respect to Figs. 10, 1 1 and 1000 times in respect of Fig. 12. 

Figs. 1 and la illustrate a typical diaper or incontinence guard 1 that includes an 
upper liquid-permeable sheet 30, an absorbent layer 32, and a bottom iiquid- 
impermeable sheet 3 1, said sheets being delimited by two transverse edges 8, 9 and 
two longitudinal edges 6, 7. A respective leg elastic 4, 5 extends longitudinally 
along each side of the longitudinally extending, centre line of an upstanding liquid 
barrier 2, 3. 

I 

The diaper shown in Fig. 1 thus typically includes inner liquid barriers 2, 3 and 
outer barriers constituted by the leg elastic 4, 5. The outer barriers, i.e. the leg 
elastic 4, 5, are, as a rule, comprised of elastic threads which are fastened in a 
stretched state between the top and bottom sheets 30, 31, of the absorbent article. 
The liquid barriers 2, 3 are positioned in the proximity of the two longitudinal edges 
6, 7 of the article 1. Each inner barrier 2, 3 is comprised of a web-like element 10 
made of an essentially liquid-impermeable material and one longitudinal edge 11 is 
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attached to the liquid-permeable upper sheet 30 or to the liquid-impermeable bottom 
sheet 31 in the proximity of the longitudinal edges. 6, 7. The other, free edge 12 of 
the element (Fig! ,1a) is- intended to lie against the wearer of the article and is 
puckered elastically with the aid of an elastic thread or threads 13 fastened in a 
stretched state in an inwardly folded part of the barrier element. This will be evident 
from Fig. la, which is an enlarged cross-sectional view of a typical barrier 2, 3. The 
sheets are shownfseparated from one another, for the sake of clarity. When the 
diaper is in use, the liquid barriers 2, 3 will lie against the crotch and buttocks of the 
wearer and prevent the escape of liquid in these areas. Elastic puckering or 
gathering of the material, however, causes through-passing pores or passageways to 
form in the contact surface between carrier and the user's skin. Such pores or 
passageways are also formed at the leg elastic. 

By "pores" is meant the through-penetrating passageways that are formed between a 
liquid barrier and the wearer's skin and through which liquid can pass. These pores 
are formed mainly because the liquid barrier is puckered where it lies against the 
wearer's skin. The more the barrier is relaxed, the larger the pores that are formed. 

The expression "available elongation" is used with respect to the extent to which a 
liquid barrier can be stretched or extended. 

In the manufacture of the absorbent article, e.g. a diaper, the elastic material, which 
has a given degree of stretchability, is "locked" firmly to remaining non-stretchable 
material, normally nonwoven. The extent to which the elastic material is stretched 
in the manufacture of the article cannot be exceeded when the article is in use, since 
the elastic material is firmly secured to a non-stretchablc material. This is shown in 
Fig. 9a. The elastic material has the length L. 



A diaper is puckered somewhat when placed on the wearer's body. The elastic 
material has then contracted to the smaller length L x , shown in Fig. 9b. The 
available stretch or elongation X is the extent to which the material can be stretched 
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from the user state to the maximum stretched state of the product. This can be 
expressed by the formula: L = L, (X/100) + 1), where X is the available stretch or 
elongation in percent. L x is given by the size of the wearei; L is obtained from the 
product specification. This enables the available stretch X to be calculated. 

Test equipment was constructed with the intention of studying the sealing effect 
achieved between a liquid barrier or some other puckered barrier and the wearer's 
skin. This equipment is shown in Figs. 7a, 7b and 7c and comprises a Plexiglas 
stand which includes a base plate a and an upstanding support plate b. A first 
upwardly open, semi-cylindrical element 101 is fastened horizontally to the 
upstanding support plate b and has around its periphery a scale which denotes the 
available elongation or stretch. One end of the semi-cylindrical element is attached 
to the support plate while the other end has an end- wall 10 T. Provided at the very 
bottom of the semi-cylindrical element 101 is a hole 102 to which a vertically 
upstanding filling tube 103 and an inclined measuring tube 104 lead, both of said 
tubes having a scale expressed in mm water. The equipment also includes a loose 
second semi-cylindrical element 105 whose diameter is somewhat larger than the 
diameter of the first semi-cylindrical element 101 and which has one side open and 
an end-wall 105' at its other end. 

As shown in Fig. 7b, a measuring operation is carried out by stretching and securing 
a liquid barrier around the outer periphery of the first semi-cylindrical element and 
fastening said barrier around the upper edges. The elastic part 107 is directed 
towards the attachment of the semi-cylindrical element to the carrier plate b, and the 
liquid barrier material is folded around the end-wall 10 V of the first semi-cylindrical 
element 101 on the other side. The elastic part is fastened along the scale on the 
semi-cylindrical element so as to enable the available elongation or stretch to be 
read-off. The end-wall 105 f of the second semi-cylindrical element 105 is placed 
against the end-wall 101' of the first semi-cylindrical element with said upfolded 
part of said barrier material located therebetween and pressed thereagainst with the 
aid of a clamp 1010, such as to obtain a small clearance 109 between the cylindrical 
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walls. Synthetic urine is introduced through the vertical tube 103. The liquid barrier 
istfrst weighted down so as to fill the clearance between the semi-cylindrical 
elements. A liquid) pressure is thereafter built-up against the elastic edge 107 at the 
same time as a liquid column is formed in the tubes 103, 104, where the pressure 
can be read^off. Liquid is introduced until leakage occurs at arrow B (Fig. 7c) at the 
breakthrough pressure. 

As' illustrated in Figs. A-E and Aa-Ea, abutment of a liquid barrier with the 
illustrated measuring equipment has been studied with an electron microscope, 
enlargement 130 times. The liquid barrier used was a conventional liquid barrier 
taken from a diaper manufactured by Kimberly-Clark and designated Huggies. The 
Plexiglas stand corresponds to the wearer of the diaper in the illustrated case. The 
standing gather has been stretched to. different extents, to different available 
elongations, therewith forming pores 30 of mutually different sizes. The pores 30 
are seen as the dark areas between the light Plexiglas 31 on the left edge and the 
fibres 34 of the barrier 33. The pores are assumed to function as capillaries, 
wherewith r equals the radius of the largest possible circle 32 that can be enclosed 
therein. Fig. 8 shows the principle on which the pore radius is determined. 

The through-penetrating pores 30 formed between the threads or the fibres 34 in the 
barrier material 33 and the Plexiglas 31 have been drawn in Figs. Aa-Ea. The largest 
possible circle that:can be enclosed in the pores and that determines the pore radius 
is also shown. The following values were obtained in respect of pore radius at 
different available elongations, as shown in the Figures. 

Available elongation Pore radius 

10 % 0.0208 mm 

20% 0.0812 mm 

• 30% 0.1208 mm 

40% 0.1458 mm 

50% 0.1458 mm 
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Comments: It was very difficult to measure the pore size on the photograph at an 
available elongation of 10%, and the 10% value is therefore perhaps unreliable. 

A study of the photographs reproduced in Figs. Aa-Ea shows that the pores 30 
between the Plexiglas 31 and the liquid barrier 33 become larger with higher 
available elongations. Thus, the more relaxed the liquid barrier, the larger the pores. 
This means that the barrier will leak at a lower pressure with higher degrees of 
barrier relaxation, and with higher degrees of stretch at higher breakthrough 
pressures. 

The same diaper will leak at different rates, depending on the size of the wearer. 
When the diaper is worn by a large person with thick thighs, the leg elastic and the 
inner barriers will be relatively tight and the pores smaller than when, e.g., a smaller . 
or more slender person with thinner legs uses the diaper. In this latter case, the* 
barrier will sit loosely around the wearer's thighs and in the wearer's crotch and the 
pores will therewith be larger than in the former case, resulting in a higher leakage 
risk because of the larger pore size and because of the lower tension in the elastic. 
The tension in the barrier will also influence the way in which the diaper fits around 
the wearer's body. 

Because the elastic device in the inventive web-like element has a substantially 
smooth surface irrespective of whether it is stretched or relaxed, those pores that are 
formed in the contact surface between the liquid barrier and the wearer's skin will 
have a smaller radius (according to the definition above) than the pores of a 
conventional liquid barrier. Furthermore, the pore radius will remain essentially 
unchanged as the barrier is tensioned or relaxed. Because the pore radius is smaller, 
it is more difficult for liquid to leak out at the contact surface between the inventive 
barrier element and the wearer's skin and the breakthrough pressure increases. 
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Since the pore radius will remain essentially unchanged whether the barrier is 
tensioned or relaxed, the same size, of diaper can be used by persons of mutually 
diiferent sizes, without changing the pore radius formed in the contact surface 

between the liquid barrier and the wearer's skin. 

5 -"• :iv: -a, '-' - .... 

The invention will now be described? in more detail with reference to a number of 
non-limiting; exemplifying embodiments. 

Examples 

10' 

Shown in Fig. 1 is an absorbent article constructed in accordance with the invention, 
such as a diaper, sanitary napkin, incontinence guard or like article, preferably 
diaper or ^incontinence guard. The absorbent article has longitudinally and 
transversely extending edges 6, 7, 8, 9 and includes a liquid-impermeable sheet 31, 

15 an absorbent layer 32, an upper liquid-permeable sheet 30 that is intended to lie 
against the wearer's body in use, and at least one longitudinally extending liquid 
barrier 2, 3, 4, 5 produced from an element 14 comprised of essentially liquid- 
impermeable material attached along or adjacent the longitudinally extending edges 
6, 7 of the article on each side of the longitudinal centre line of the upper sheet. 

20 When the article is a diaper, for instance, it will include a waist-part at its front and 
rear parts, and an intermediate crotch-part. Its transverse edges 8, 9 will be placed 
around the wearer's waist and the longitudinal edges 6, 7 placed, around the wearer's 
crotch and thighs when the article is donned. 

25 In one embodiment, the leg elastic devices 4, 5 constitute the outer liquid barriers 
and the inner cuffs 2, 3 constitute the inner liquid barriers 2, 3. In another 
embodiment of the invention, the leg elastic devices are the sole liquid barriers 4, 5. 

In accordance with the invention, the liquid barrier includes an elongated, web-like 
iO elastic device 15 that has two longitudinally extending edges 16, 17, 21, 22 and a 
longitudinally extending free part 17, 24, 25 that is intended to lie against the 
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wearer. The liquid barrier may also include an elongated, web-like, essentially 
inelastic material 18 that has two longitudinally extending edges 19, 23, where one 
edge 19 is attached to the upper liquid-permeable sheet 30 of the absorbent: article 1, 
20, 28 or to its bottom liquid-impermeable sheet 31, while the second edge 23 is 
attached to the elastic device 15. The free part 17, 24, 25 of the elastic device has a 
substantially smooth surface in both a relaxed and a tensioned state, and the pore 
size will mainly be independent of the available elongation or stretch. In some 
embodiments (see Figs, le and If), the web-like elastic device is attached to the 
inelastic material 18 along both its longitudinal edges 21, 22 and forms a fold or 
bend 24. In these embodiments, it is the fold or the bend 24 that forms the free 
longitudinal part that is intended to lie against the wearer in use. 

The elements 14 shown in Figs, lb-g can all conceivable be used in an inventive 
absorbent article; they are all different embodiments of the element used as liquid 
barriers in the absorbent article. In the embodiment shown in Fig. lg, the elastic 
device is fastened to the absorbent article 20 in a stretched state, whereas in the 
embodiments shown in Figs, lb-f, the elastic device 15 is fastened to the inelastic 
material 18 in a stretched state. The elements 14 are used as liquid barriers at the leg 
elastic 4, 5 or at the inner liquid barriers, the cuffs 2, 3. They can also be used at 
both the leg elastic and the cuffs, although they are preferably used at the innermost^ 
liquid barriers. When the absorbent article has no cuffs, the leg elastic will thus>; 
constitute the innermost liquid barriers. The liquid barrier will provide a seal with 
small pores, irrespective of the extent of the available elongation or stretch. The 
pores will have a radius of at most 0.1 mm, suitably at most 0.05 mm, and most 
preferably 0.02 mm. 

Fig. lb is an enlarged sectional view of one embodiment of an inventive web-like 
element 14. An elongated web-like elastic device 15 having two longitudinally 
extending edges 16, 17 is fastened in a stretched state with one edge 16 against an 
elongated, essentially inelastic liquid-tight material 18. The elastic device 15 is 
fastened in an inwardly folded portion of the essentially inelastic material 18. The 
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other edge 17 of the elastic device is free and forms a longitudinally extending free 
portion of the elastic device. .The free edge 1? of the..elongated, essentially inelastic 
material is intended to< be fastened to the absorbent article 20 in the proximity of its 
longitudinally .extending edges. The free edge 1? of the elastic device has a 
substantially smooth sflrface both in a relaxed and a stretched state and is intended 
to provide a "sjeal" in'the contact surface between the wearer's skin and the liquid 
barrier. The elastic device 15 has a width of at least 0:5 cm, preferably at least 1.0 
cm. ... 

Figs, lc-g illustrate other embodiments of an inventive web-like element. Fig. lc 
illustrates a wefrlike element 14 in which the one edge 16 of said elastic device 15 
is fastened to the essentially inelastic material 18 on that side thereof which faces 
towards the centre of the absorbent article 20 in the arrowed direction. The free 
edge 17 is formed by one edge of the elastic device 15. 

The embodiment illustrated in Fig. Id is similar to that illustrated in Fig. lc, with 
the exception that one edge 16 of the elastic device 15 is fastened to that side of the 
inelastic material 18 which faces outwards from the centre of the absorbent article 
in the arrowed direction. As with the embodiment shown in Fig. lc, the free edge 17 
is formed by one longitudinal edge of the elastic band 15. 

Fig. le shows-a web-like element 14 with which the elastic band-like device 15 is 
folded around .one edge 23 of the inelastic material 18 and fastened thereagainst by 
the two longitudinal edges 21, 22. The elastic band-like device includes a fold or 
bend 24 in the region between said two edges, said bend not being fastened to the 
inelastic material 18. The bend 24 presents a smooth surface in both a relaxed and a 
tensioned state. In this embodiment, the fold or the bend 24 forms the aforesaid 
longitudinal free part of the elastic band-like material 15 intended to lie against the 
wearer in use. The longitudinal edges 21, 22 are shown separated from the elastic 
device for the sake of clarity. 
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Fig. If illustrates a web-like element 14 with which the two longitudinal edges 21, 
22 of the band-like elastic device 15 are fastened to one side of the inelastic material 
18, on the one hand against its edge 23 and on the other hand further down on that 
side which faces away from the centre of the absorbent article 20 (see the arrow). 
5 The band-like device is folded to form a fold or bend 24 in tine region between the 
two edges 21, 22. As with the embodiment shown in Fig. le, it is this fold or bend 
24 that forms the longitudinally extending free portion of the band-like elastic 
material 15 intended to lie against the wearer in use. 

10 Fig. lg shows another embodiment, in which the web-like element 14 consists 
totally of an elongated elastic device. The elastic device has two longitudinally 
extending edges 25, 26, where one edge 25 forms the longitudinally extending free 
portion of the elastic device and is intended to lie against the wearer in use, and the 
other edge 26 is intended to be fastened in a stretched state to the upper liquid-; 

15 permeable sheet 30 or to the bottom liquid-impermeable sheet 31 of the absorbent 
article 20, in the vicinity of the longitudinally extending edges 6, 7. 

In the case of the web-like elements shown in Figs. lb-f, the elastic band-like 
devices 15 are fastened to the inelastic material 18 by, e.g., welding or gluing. The 

20 band-like elastic device 15 includes a longitudinally extending free part 17, 24, 25 
which is intended to lie against the wearer in use. The elastic device is fastened in, a 
stretched state to the web-like inelastic material 14, 18 in the embodiments shown in 
Figs. Ib-f, and to the upper liquid-permeable sheet 30 or the liquid-impermeable 
sheet 31 of the absorbent article in the embodiment shown in Fig. lg. The elastic 

25 device has a substantially smooth surface both in a relaxed and a tensioned state. 
The barrier element of all embodiments includes a stretchable edge formed by the 
elastic device. 

Because the elastic device 15 lies against the wearer's skin and has an essentially 
30 smooth surface, it will function as a "seal" between the wearer's skin and the liquid 
barrier. Fig. 3 is a schematic illustration of how the band-like elastic device 15 in 
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the liquid barriers 27 of the absorbent article 28 lie against the wearer 29 in one of 
-ithe embodiments.. The- element described with reference to Fig. lb is the element 
'-used forme liquid barrier 27 m this embodiment. 

• When a barrierieiemeht according to the invention is used in an absorbent article 
such as a diaper or an incontinence guard, the body of the wearer directs the 
tensioning of the elastic device in the barrier element. Thus, the elastic is tensioned 
during use. This is necessary for the function of the barrier element in the absorbent 
article. The body of the wearer decides how much the elastic device will be 
tensioned The elastic part will direct the barrier uppwards against the body and the 
•body makes the barrier stretched during use. It is the tensioning from the body 
which makes the barrier sealing against the body. This differs from the sealing 
gasket described in EP-A1-0 534 488, wherein the elastic part of the gasket remain 
in the same tension irrespective of the size of the wearer. The elastic part does not 
raise the barrier, the main purpose for the elastic part in the gasket is to impart an 
arcuate form to the sanitary napkin. Besides, the elastic part is not necessary in the 
gasket. The force applied from the sanitary napkin against the wearer is indirectly 
caused by pressure from the panty, in which the sanitary napkin is placed. Also, the 
gasket will remain in the same tension irrespective of the size of the wearer. 

In a further embodiment, a second barrier is fastened adjacent each transverse edge 
8, 9 of the absorbent product. 

The invention also relates to another embodiment of an absorbent article. This 
article includes a bottom liquid-impermeable sheet which is intended to lie distal 
from the wearer in use, an absorbent layer, a liquid-permeable sheet disposed on 
said absorbent sheet, and an upper liquid-impermeable sheet which is intended to lie 
against the wearer in use and which includes elastic for shaping the absorbent article 
to the wearer's body. The upper liquid-impermeable sheet is fastened to the bottom 
liquid-impermeable sheet at their respective outer edges, and this upper sheet 
includes at least one hole for location in the vicinity of the anus and the urethra 
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orifice of the person wearing said article. The upper liquid-impermeable sheet also 
includes elastic liquid barriers formed from an element 14 which comprises 
essentially liquid-impermeable material and which is fastened around said aperture 
or apertures. The liquid barrier is formed in the same way as the liquid barrier used 
in the aforedescribed article and the embodiments illustrated in Figs, lb-g can also 
be used in this second embodiment of the invention. 

. Figs. 4-6 are reproductions of photographs taken with a scanning electron 
microscope of a three-ply film used as the band-like elastic device in one 
embodiment of the invention. The photographs were taken with an enlargement of 
120 times with respect to Fig. 4 and with an enlargement of 130 times with respect 
to Figs. 5 and 6. 

Fig. 4 shows a photograph of a three-ply film stretched to 150%, and taken from 
above. The three-ply film is comprised of an elastic inner layer of styrene-; 
butadiene-styrene (SBS) and two inelastic outer layers or plies of polypropylene 
(PP). When the three-ply film is stretched, the PP film breaks-up to form a network 
of threads and bands. The crackled PP film is seen as light regions 35 and band-like 
regions 36. 

Figs. 5 and 6 are photographs of the liquid barrier with an available elongation or, 
stretch of 50% and 0% respectively when lying against Plexiglas 37. The three-ply 
film has been stretched to 150% and secured at this elongation, thus corresponding 
to an available elongation or stretch of 0%. An available elongation or stretch of 
50% (Fig. 5) means that the film has been stretched to 100%. 

In this case, the film lies relatively tightly against the Plexiglas 37. The pores 
formed are elongated, with a small height. The pore radius is about 0.02 mm in both 
Fig. 5 and Fig, 6. The visible "layers" 38 are the band-like regions 36 in Fig. 4. 
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In this embodiment of the invention, the pore radius is independent of the available 
elongation or stretch: The pore radius is about 0:02 mm, which corresponds to the 
pore radius obtained with a conventional;barrier with a 10% available elongation. 

v Fig. 2 is a diagrammatic illustration of the breakthrough pressures measured at 
different available elongations in respect of this embodiment of the invention and, 
by way of comparison, in respect of the liquid barrier illustrated in Figs. A-E. It will 

* be evident from the diagram that much higher breakthrough pressures are obtained 
with the present liquid barrier than with the conventional liquid barrier. 

Despite the fact that the pore radius of the illustrated barrier is essentially constant 
at different available elongations, the breakthrough pressure increases with 
decreasing available elongation: This is thought to be due to the increased tension in 
the elastic. 

Figs. 11 and 12 are reproductions of photographs corresponding to those in Figs. 5 
and 6 and show a single layer elastic film consisting of SBS. In this case, the 
photographs are also taken with the elastic film at an available elongation or stretch 
of 50% and 0% respectively (the film stretched to 100% and 150% respectively). 
No pores at all can be shown. Fig. 13 shows the same film enlarged 1000 times. 
Still no pores can be observed. The pore radius is thus so small as to be 
unmeasurable. 

The invention also relates to the use of an element 14 comprised of essentially 
liquid-impermeable material as liquid barriers in absorbent articles 1, 20, 28, such 
as a diaper, sanitary napkin, incontinence guard, or like articles, preferably diaper or 
incontinence guard, wherewith the liquid barrier includes an elongated, band-like 
elastic device 15 having two longitudinal edges 16, 17, 21, 22 and a longitudinally 
extending free part 17, 24, 25. The liquid barrier also includes a web-like, 
essentially inelastic material 18 having two longitudinally extending edges 19, 23, 
of which one edge 23 is fastened to the elastic device 15 and the other edge 19 is 
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intended to be fastened to the absorbent article 1, 20, 28. All embodiments of the 
elements shown in Figs, lb-f can be used in this respect. 

A nonwoven material, e.g. a multi-ply nonwoven material, is an example of the 
5 essentially inelastic material that can be used. Such a material may be an SMS 
material, i.e. spunbond-melt-blown-spunbond. 

The material used with the elastic device may be elastic film or elastic band based 
on styrene block copolymers, such as SBS (styrene-butadiene-styrene), SIS 
10 (styrene-isoprene-styrene), SEBS (styrene-ethylene-butylene-styrene) or SEPS 
(styrene-ethylene-propylene-styrene). 

The film may consist of several layers, for instance it may be a three-ply film in 
which the outer plies consist of polypropylene, with the polypropylene functioning 
15 to facilitate fastening of the film to the inelastic material or to the absorbent article. 
Polypropylene also feels more comfortable to the skin than a number of other elastic 
films, which feel like plastic against the skin, which one wishes to avoid. 

When a multi-layer film is used, it is possible for one of the outer layers to crack, or 
20 crackle, in the manner of the PP film in the three-ply film shown in Fig. 4. It is the 
crackled film that gives rise to the largest pores between the film and the wearer of 
the article. In order to obtain the smallest possible pores with such film, it is 
important that the outer layer that will lie against the wearer in use is so thin as not 
to give rise to unnecessarily large pores. This outer film layer will preferably not be 
25 thicker than 20 |nn. The pore size ought then to be smaller than 20 ^im. The pore 
size will be still smaller when the outer layer of the film does not crack. 

Present-day absorbent articles include a liquid barrier that has an available 
elongation or stretch of about 10-50% on the wearer of the article. An available 
30 elongation or stretch beneath 10% is uncomfortable and corresponds roughly to the 
extent to which a tie diaper or diaper square can be stretched. In this embodiment of 
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the inventive absorbent article, the elastic device has an available elongation or 
stretch of 10-80%, or preferably 15-50%. 

In accordance with, the ^invention, the aforesaid element includes an elastic device 
which has an^esseritially smooth surface in both a relaxed and a tensioned state and 
will present hb pores, or particularly small pores, in the contact surface between the 
liquid barrierjand the wearer-siskin. The liquid barrier forms a seal with small pores 
irrespective of the.extent to which the barrier can be stretched. The pores have a 
radius of at most Oil mm, preferably of at most 0.05 mm, or most preferably of at 
most 0.02 mm. 

An important advantage afforded by the inventive absorbent article is thus that it 
prevents leakage when a given quantity of liquid, such as urine, floats on top of the 
upper sheet. And since the pore radius will remain essentially unchanged as the 
barrier is tensioned or relaxed, the same size of diaper can be used by persons of 
mutually different sizes, without changing the pore radius formed in the contact 
surface between me liquid barrier and the wearer's skin. 



It will be understood that die invention is not restricted to the described and 
illustrated exemplifying embodiments thereof and that a number of modifications 
are conceivable within the scope of the following Claims. 

■ « * 
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CLAIMS 

1. A web-like element (14) intended for use as a liquid barrier in absorbent 
articles (1, 20, 28), such as diapers, incontinence guards or like elements, wherein 
the element (14) "includes an elongated essentially inelastic and essentially liquid- 
impermeable material (10, 18), and an elongated elastic device (13, 15) attached in a 
stretched state to the essentially inelastic material (10, 18) such as to pucker said 
material, characterized in that the elastic device is a band-like device (15) having 
two longitudinally extending edges (16, 17, 21, 22) and fastened to the essentially 
inelastic material (18) such that a longitudinally extending part (17, 24) of the 
elastic device (15) remains free. 

2. An element according to Claim 1, characterized in that the free part (17, 24) 
of the elastic device has an essentially smooth surface in both a relaxed and a 
tensioned state. 

3. An element according to Claim 1 or 2, characterized in that the elastic 
device (15) is fastened to the essentially inelastic material (18) such that one edge 
(17) of said elastic device forms the longitudinally extending free part (17). 

4. An element according to Claim 1 or 2, characterized in that both edges (21, 
22) of the elastic device (15) are fastened to the essentially inelastic material (18), 
wherewith the elastic device (15) includes a fold or bend (24) in the region between 
the two edges (21, 22), and wherewith said fold or bend (24) forms the 
longitudinally extending free part (24) of the elastic device. 

5. An element according to any one of the preceding Claims, characterized in 
that the elastic device is comprised of an elastic film based on, e.g., SBS, SIS, SEBS 
or SEPS. 
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6. An element according to any .one of the preceding Claims, characterized in 
that the, essentially; inelastic ^material, is comprised of a nonwoven material, for 
instance a multi-layer nonwoven material, such as SMS or SM, or a.hydrophobic 
polypropylene nonwoven material. 

7. <An element according to any one of the preceding Claims, characterized in 
that the elastic <ie vice has a width of at least 0.5 cm, preferably at least 1.0 cm. 

8. An absorbent article (1, 20, 28) such as a diaper, an. incontinence guard or 
like article, that includes longitudinally extending (6, 7) and transversely extending 
(8, 9) edges,- a bottom liquid-impermeable, sheet (31), an absorbent sheet (32), an 
upper liquid-permeable sheet (30) intended to face towards the wearer in use, and at 
least one longitudinally extending liquid barrier (2, 3, 4, 5) comprised of essentially 
liquid-impermeable material (10) and fastened along or adjacent to the longitudinal 
edges (6, 7) of the article on each side of the centre of the top sheet, said liquid 
barrier including a free, stretchable edge (12, 17, 24, 25) intended to face towards 
the wearer in use, characterized in that the liquid barrier includes an elongated, 
band-like elastic device (15) that has two longitudinally extending edges (16, 17, 21, 
22) and includes a longitudinally extending free part (17, 24, 25) that forms the 
stretchable edge intended to lie against the wearer in use. 

9. -An absorbent article which includes an absorbent sheet enclosed between a 
bottom liquid.impermeable- sheet which is intended to lie distal from the wearer in 
use, a liquid-permeable sheet, and an upper liquid-impermeable sheet which is 
intended to lie against the wearer and which includes elastic for shaping the article 
to the wearer's body, wherewith the upper liquid-impermeable sheet is fastened to 
the bottom liquid-impermeable sheet at its outer edges, and wherewith the upper 
sheet includes at least one aperture for register with the anus and urethra orifice of a 
wearer, and wherewith the upper liquid-impermeable sheet includes elastic liquid 
barriers comprised of essentially liquid-impermeable material fastened around said 
aperture or apertures, characterized in that the liquid barrier includes an elongated, 



WO 98/37844 PCT/SE98/00342 

web-like elastic device (15), that has two longitudinally extending edges (16, 17, 21, 
22), wherewith the elastic device (15) has a longitudinally extending free part (17, 
24, 25) which is intended to lie against the wearer in use. 

10. An absorbent article according to Claim 8 or 9, characterized in that the 
liquid barrier includes an elongated, essentially inelastic material (18) that has two 
longitudinally extending edges (19, 23), of which one edge (19) is fastened to the 
absorbent article (1, 20, 28) and the other edge (23) is fastened to the elastic device 
(15) with said device in a stretched state. 

11. An absorbent article according to any one of Claims 8-10, characterized in 
that the free part (17, 24, 25) of the elastic device presents an essentially smooth 
surface in both a relaxed and a stretched state. 

12. An absorbent article according to Claim 11, characterized in that the radius 
of the largest circle that can be enclosed in any through-penetrating pore formed in 
the contact surface between the edge of the liquid barrier and the user is essentially - - 
unchanged at different available elongations when the article is worn. 

13. An absorbent article according to Claim 12, characterized in that the pore & 
radius in the contact surface between the liquid barrier and the wearer is smaller ^ 
than 0.10 mm, preferably smaller than 0,05 mm, and most preferably smaller than 
0.02 mm, at an available elongation or stretch that lies within the range of 15-50%, 
or preferably at an available elongation or stretch of 10-80%. 

14. An absorbent article according to any one of Claims 10-13, characterized in 
that the elastic device (15) is fastened to the essentially inelastic material (18) such 
that one edge (17) of said elastic device will form said longitudinally extending free 
part (17). 
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15. An absorbent article according to any one of Claims 10-12, characterized in 
that both edges (21, 22) of the elastic, device (15) are fastened to the essentially 
inelastic material (18); wherewith the elastic device (15) presents in the region 
between said two edges (21, 22) a fold or bend (24) that forms the longitudinally 
extending free part (24) of said elastic device. 

16. An absorbent article according to any one of Claims 8-15, characterized in 
that the elastic device is comprised of an elastic film based on, e.g., SBS, SIS, SEBS 
or SEPS, preferably SBS. 

17. An absorbent article according to any one of Claims 10-16, characterized in 
that the essentially inelastic material is comprised of a nonwoven material, e.g. a 
multi-layer nonwoven material, such as SMS or SM, or a hydrophobic 
polypropylene nonwoven. 

18. An absorbent article according to any one of Claims 8-17, characterized in 
that said article includes transverse liquid barriers fastened in the proximity of each 
of the transverse edges (8, 9) of said article. 

19. An absorbent article according to any one of Claims 8-18, characterized in 
that the elastic device has a width of at least 0.5 cm, preferably at least 1.0 cm. 

20. The use as a liquid barrier in absorbent articles (1, 20, 28), such as diapers, 
incontinence guards or like articles of a web-like element (14) that includes an 
elongated, essentially inelastic and essentially liquid-impermeable material (18), and 
a band-like elastic device (15) which is fastened in a stretched state to the 
essentially inelastic material (18) such as to pucker said material, and so that a 
longitudinally extending part (17, 24) of said elastic device (15) remains free. 
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